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5. TIMING CHARACTERISTICS 

5.1. TEST CONDITIONS 

The following conditions apply for all timing descriptions unless otherwise noted: 

1. Ta = -40°C to +85°C. 

2. Vcc = 5V ± 5% for +5V parts or 3.3 V ±0.3 V for 3.3V parts. 

3. Output loads = 50 pF + one TTL load. 

4. Data bus, address bus, chip selects, RDP, and WTP input loads = 70 pF + one TTL load. 

5. All times in nanoseconds (ns) except where noted. 

5.2. OSCILLATOR TIMING 

The MCU internal oscillator is designed to operate with an external crystal and external capacitors C 0 ut and Cj n . Be aware 
that at these frequencies component placement, lead lengths and grounding are critical and that component fine tuning may 
be required for each new circuit layout. 
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5.3. GENERAL I/O TIMING PORTS A, B, C, D 

Figure 5-1 shows how port pins are read by the CPU. Table 5-1 lists the port timing. The received data is synchronized by the 
C2 internal clock and then held by the Cl clock. The CPU reads the sampled data that is being held by the Cl clock. Timing 
for pins configured in the output mode is also shown in Figure 5-1. The CPU transfers data to the port latch at C2 time. This 
data is transferred to the output pin by the Cl clock. 


Table 5-1. Port A, B, C, D, and E Port Read/Write Timing 


Parameter 

Symbol 

Min 

Max 

Units 

Input Data Setup Time 

tPRS 

20 

- 

ns 

Input Data Hold Time 

tPRH 

5 

- 

ns 

Output Data Delay Time 

tPWD 

- 

20 

ns 
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Figure 5-1. Port A, B, C, D, and E Read/Write Waveforms 
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5.4. HOST BUS INTERFACE 

The Host Bus read timing is listed in Table 5-2 and is shown in Figure 5-2. The Host Bus write timing is listed in Table 5-3 and 
is shown in Figure 5-3. Host Bus interrupt timing is described in Table 5-4 and Figure 5-4. 


Table 5-2. Host Bus Read Timing • C40 


Parameter 

Symbol 

C40 

L39 

Units 

Min 

Max 

Min 

Max 

Address Setup 

* AS 

10 

- 

5 

- 

ns 

Address Hold 

‘AH 

15 

- 

10 

- 

ns 

Chip Select Setup 

tcs 

0 

- 

0 

- 

ns 

Chip Select Hold 

‘CH 

10 

- 

10 

- 

ns 

Read Pulse Width 

t RD 

45 

- 

45 

- 

ns 

HRDP to Data Delay 

‘DO 

- 

35 

- 

25 

ns 

HRDP to Data Hold 

t DRH 

10 

- 

10 

- 

ns 



Valid for L3901 and later versions: 

When the Host executes consecutive Rx FIFO reads, a minimum delay of 2 times the internal CPU clock cycle plus 15 ns 
(215 ns at 10 MHz) is required from the failing edge of HRDP to the falling edge of the next Host Rx FIFO HRDP clock. 

Valid for C40 and L3900 only: 

* When the Host executes consecutive Rx FIFO reads, a minimum delay of 3 times the internal CPU clock cycle time (300 
ns at 10 MHz) is required from the rising edge of HRDP to the falling edge of the next Host Rx FIFO HRDP clock. 

** Following a Host LSR or MSR read, a minimum delay of 2 times the internal CPU clock cycle time (200 ns at 10 MHz) is 
required from the rising edge of HRDP to the falling edge of the next selected Host HWTP or HRDP clock. 

*** Following any other Host read, a minimum delay of 50 ns is required from the rising edge of HRDP to the falling edge of 
the next selected Host HWTP or HRDP clock. 
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Table 5-3. Host Bus Write Timing 


Parameter 

Symbol 

C40 

L39 

Units 

Min 

Max 

Min 

Max 

Address Setup 

‘AS 

10 

- 

5 

- 

ns 

Address Hold 

‘AH 

15 

- 

10 

- 

ns 

Chip Select Setup 

tcs 

0 

- 

0 

- 

ns 

Chip Select Hold 

fcH 

10 

- 

10 

- 

ns 

Write Pulse Width 

tWT 

45 

- 

45 

- 

ns 

Write Data Setup 

tDS 

10 

- 

5 

- 

ns 

Write Data Hold 

<DWH 

10 

- 

5 

- 

ns 



Valid for L3901 and later versions: 

When the Host executes consecutive Tx FIFO writes, a minimum delay of 2 times the internal CPU clock cycle plus 15 ns 
(215 ns at 10 MHz) is required from the falling edge of HWTP to the falling edge of the next Host Tx FIFO HWTP clock. 

Valid for C40, for L3900, and for L3901 and later versions operating in GP mode: 

* Following any Host write, a minimum delay of 2 times the internal CPU clock cycle time (200 ns at 10 MHz) is required 
from Ihe rising edge of HWTP to the falling edge of the next selected Host HWTP or HRDP clock. 
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Table 5-4. Host Bus HINT Timing 


Parameter 

Symbol 

Typ - C40 

Typ - L39 

Units 

HINT Interrupt 

<INT 

60 

25 

ns 
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5.5. EXPANSION BUS TIMING 

The Expansion Bus read timing is listed in Table 5-5 and is shown in Figure 5-5. The Expansion Bus write timing is listed in 
Table 5-6 and is shown in Figure 5-6. 

An 8-bit data I/O bus (D0-D7), a 17-bit address bus (A0-A16), a RDP clock, and a WTP clock provide an extended memory 
expansion bus interface. Addresses 13-16 are controlled by the selected Banking RAM register. Chip selects ES0-ES3 are 
also controlled by the banking RAM. ES4 is memory mapped at $0600-$07FF. The Port B select register controls the selection 
of A16 and ES0-ES4. CI2 provides half/full speed control for ES4. The ESS register provides one fourth, one third, one half or 
full speed control for ES0-ES3. 

Table 5-5a. Expansion Bus Read Timing - C40 


Parameter 

Symbol 

External Crystal 

Frequency 

*CRY 

Internal Clock Cycle 

1 CYC 

RDP t to Address Valid 

‘AS 

RDP t to ES Valid 

tES 

i RDP to RDP T Pulse 
Width 

t RW 

Read Data Valid to RDP T 

tRDS 

RDP T to Read Data Hold 

* RDH 





Table 5-5b. Expansion Bus Read Timing - L39 


Parameter 

Symbol 

External Crystal 

Frequency 

*CRY 

Internal Clock Cycle 

* CYC 


RDP t to Address Valid 

‘ AS 

RDP t to ES Valid 

* ES 

1 RDP to RDP T Pulse 
Width 

‘RW 

Read Data Valid to RDP T 

* RDS 

RDP T to Read Data Hold 

‘RDH 

1 

RDP t to Address Valid 

1 AS 

RDP t to ES Valid 

‘ES 

i RDP to RDP T Pulse 
Width 

<RW 

Read Data Valid to RDP T 

‘RDS 

RDP T to Read Data Hold 

‘RDH 



Ta = 0°C to +70°C 


12.0 


12.2 

15.8 

12.5 

17.0 


T A = -40°C to +85°C 


Max I Units 


15.0 I MHz 


11.3 

16.0 

14.2 

18.5 



11.3 

18.8 

14.2 

20.7 
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Table 5-6a. Expansion Bus Write Timing - C40 


Parameter 


External Crystal 
Frequency 


Internal Clock Cycle 


WTP t to Address Valid 


WTP t to ES Valid 


i WTP to WTP T Pulse 
Width 


i WTP to Write Data 
Valid 


WTP T to Write Data 
Hold 


Typ | Max I Units 


10.0 I MHz 



Symbol | Min 


f CRY 


1 CYC 


< AS 


‘ES 


tww 


Table 5-6b. Expansion Bus Write Timing - L39 


Parameter 

Symbol 

External Crystal 

Frequency 

f CRY 

Internal Clock Cycle 

* CYC 

1 

WTP T to Address Valid 

‘AS 

WTP T to ES Valid 

‘ES 

i WTP to WTP T Pulse 
Width 

‘WW 

1 WTP to Write Data 

Valid 

‘ WTD 

WTP T to Write Data 

Hold 

‘ WTH 

1 

WTP T to Address Valid 

‘AS 

WTP T to ES Valid 

‘ES 

! WTP to WTP t Pulse 
Width 

* WW 

i WTP to Write Data 

Valid 

‘WTD 

WTP T to Write Data 

Hold 

* WTH 


5/5 i 

5/3 

3/3 

Typ 

Max 

Min 

Typ 

Max 

Min 

1 Typ 


10 4 I 60.6 


Ta = 0°C to +70“C 






16.5 


10 4 I 66.7 


T A = -40°C to +85°C 


Max I Units 


15.0 I MHz 


11.7 

17.1 

13.9 

18.9 
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Figure 5-6. Expansion Bus Write Waveforms 
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5.6. RESP, NMIP, AND TSTP ASYNCHRONOUS INPUTS 

The timing for the RESP, NMIP, and TSTP asynchronous inputs is shown in Figure 5-7 and is listed in Table 5-7. These inputs 
can have only one transition during each C2 period. The XTLI and RESP timing during MCU power turn-on is shown in Figure 
5-8. 



Table 5-7. Power On RESP, NMIP, and TSTP Timing 


Term Name 

Signal 

Active State 

Minimum 

Active State 

Remarks 

RESP 

low 

2 tcy C * 

MCU reset 

NMIP 

low 

•eye 

Non-Maskable Interrupt 

TSTP 

low 

•eye 

Emulate mode 

•During power up, a minimum of 10 tcy C must occur after the crystal oscillator has stabilized. | 
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